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Abstract Results

The temperature calibration of the Gill Instruments o e
WindMaster Pro sonic anemometer used Iin the SGP T T =

ACRF ECOR systems Is a curve, but is approximated
as a linear fit for field use. The linear fit is only applied

98 1.34 -7.14 1.33 -9.73
to the calculation of sensible heat flux and not to the . o
reported temperature, and results in an underestimate | | | |
of sensible heat flux during cold ambient temperatures 60 134 885 126 -8.84 S
and an overestimate during hot ambient temperatures. 61 123 671 126 -6.94 .
In situ calibrations performed using five years of ARM o e e TEe
SGP ACRF data reveal how poorly the temperature is
measured by the ECOR using the linear fit. Linear and bes e LAl ohee
non-linear in situ calibrations were determined for each 64 120  -664 119  -6.36
sonic anemometer. In several cases, the linear L s 106 e
calibration slopes presently being used in-field need to
66 1.26 -1.22 1.21 -6.94

be changed (see Table 1). The non-linear slopes will R e A ok
be used in the ECOR VAP to convert the measured e 67 139 -942 138 -11.03 e

temperature to ambient temperature. 106 714 113 aas

Analysis Method 388 1.26 -7.14 1.26 -7.93
SGP SMOS, MET, EBBR and ECOR data for five . - ¢ °f
years (2005-2009) were obtained from the ARM Data - L e e e
Archive. MATLAB programs were developed to = ove—
perform the In situ sonic temperature calibrations. Table 1. Old and new slope and
Plots of sonic temperature versus in situ temperature Figure 1. Linear, 2" order, and  bias of the sonic anemometer Figure 2. Linear, 2" order,
were constructed for each sonic anemometer and for 3" order fits for sonic SN 60 (low linear regression fit for the 14 and 3 order fits for sonic SN
each SGP Extended Facility at which they were used. temperatures not included). sonic anemometers at SGP. 65. Note tall (sensitivity loss)
Linear and non-linear (2" and 3 order) temperature at low temperatures.

regressions were determined for each sonic
anemometer, using data that included 1) all wind
directions and 2) wind directions of good fetch; little
difference was seen between the two. In a few cases, Conclusions
iInsufficient data was available from a wide enough

. Small changes are generally seen in the slope and bias of the
range of temperatures to produce a reasonable fit to

he d = es of the | q ;i linear sonic temperature calibration fits, with several notable
the data. Examples of the linear and non-linear exceptions. A few of the exceptions can be attributed to a

regressions fitted to the data plots are seen to the right generic calibration being used for four sonic anemometers.
In Figures 1 and 2. R A

Use of the non-linear fits in the ECOR VAP will yield much more CLIMATE RESEARCH FACLLIT
accurate sonic anemometer temperature measurements.
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